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57 ABSTRACT 
A method for preparing a storageable absorbent for 
diagnosis of infectious mononucleosis from blood 
serum is disclosed. The absorbent is prepared by treat 
ing mammal red blood cells with a proteolytic enzyme 
or neuraminidase to destroy the mononucleosis recep 
tors and the red blood cells are hemolyzed to make a 
cell-free stroma suspension which does not interfere 
with the agglutination step of the diagnosis, when 
mammal blood is added to the mixture of blood serum 
to be tested and the absorbent on a slide. 

6 Claims, No Drawings 
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METHOD FOR DIAGNOSIS OF INFECTIOUS 
MONONUCLEOSIS 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The invention relates to the field of preparing a stable 

absorbent for diagnosis of infectious mononucleosis 
from blood serum and a method for carrying out the di 
agnosis. 

2. Description of the Prior Art 
Infectious mononucleosis is a rather common viral 

disease occuring mainly in adolescents. The diagnosis 
of this disease is based mainly on the demonstration of 
an antibody in the blood serum of the patient which ag 
glutinates sheep or horse red blood cells (RBC). In cer 
tain circumstances the antibody can also agglutinate 
beef RBC. However, since normal persons sometimes 
have antibodies with similar properties, it is necessary 
to absorb these natural antibodies before it can be con 
cluded that the agglutination reaction is due only to the 
specific mononucleosis antibodies. 
The presence of the specific mononucleosis antibody 

can be demonstrated by making serial dilutions of the 
patient's serum in test tubes, or by simple slide tests. In 
the original method of serial dilutions (Davidsohn, I., 
Stern, K., and Kashiwagi, C., Amer. J. Clin. Path. 21. 
1 101, 1951) ground guinea pig kidney tissue was added 
to the serum to be tested to absorb the unspecific, natu 
ral antibodies. Guinea pig kidney tissue, however, is not 
ideal for this purpose, since it is able to absorb only part 
of the natural antibodies, and, on the other hand, it 
sometimes removes some part of the specific mononu 
cleosis antibody. Since the absorption with guinea pig 
kidney alone cannot render the test sufficiently spe 
cific, this method includes another, simultaneous ab 
sorption. This confirming absorption is based on the 
fact that beef RBC have a reversed effect on the pa 
tient's serum as compared with guinea pig kidney tis 
sue, i.e., they absorb the specific mononucleosis anti 
body but leave the natural antibodies intact. After 
these two simultaneous absorptions have been made on 
the serum to be tested, two serial dilutions are made of 
the serum in test tubes, and a certain concentration of 
sheep RBC suspension is added into the tubes (horse 
RBC can be used as well). If the cells agglutinate after 
absorption of the serum with guinea pig kidney, but not 
after the confirming absorption with beef RBC, the re 
action is concluded to be due to the specific mononu 
cleosis antibody, and, hence, the diagnosis of infectious 
mononucleosis can be established. In the reversed case, 
i.e., there is no agglutination after absorption with 
guinea pig kidney but some degree of agglutination re 
mains after the confirming absorption, this is due to the 
natural, unspecific antibodies. 
This tube dilution method has recently been simpli 

fied by developing a slide test (Lee, C.L., Davidsohn, 
I., and Panczyszyn, O., Amer. J. Clin. Path. 49: 12, 
1968), since the tube test with dilutions and centrifuga 
tions is rather laborious to perform. The principle of 
the slide test is similar to the tube test, but a slide is 
used instead of the tubes, and the patient's serum is not 
diluted. In practice, two drops of serum are put on a mi 
croscopic slide (or corresponding background). To the 
first drop, very finely ground guinea pig kidney is 
added, and to the second drop, beef RBC stromata are 
added. These stromata are prepared by hemolyzing the 
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beef RBC, and removing the hemoglobin. After a cer 
tain, short time, sheep (or, most frequently, horse) 
RBC are added to both drops. In positive cases, visible 
agglutination usually forms within 1-2 minutes. The 
criteria for interpretation of the test are the same as 
with the tube method. 
Since the guinea pig kidney tissue is unsatisfactory in 

the absorption, and a confirmatory absorption is 
needed to make the test specific, a better absorbent has 
long been sought. One such absorbent was found in 
1955. This was prepared by destroying those parts of 
the sheep RBC membrane which carry the receptor for 
the mononucleosis antibody, but at the same time leav 
ing the receptors for natural antibodies intact. This can 
be performed by a variety of proteolytic enzymes (best 
by papain) as well as by neuraminidase (Wollner, D., 
Zschr. Immunforsch, l l 2: 290, 1955; Wollmer, D., 
Azchr. Immunforsch. 1 3: 301, 1956; Davidsohn, I., 
Zschr. Lee, C.L., Amer. J. Clin. Path. 4: l 15, 1964; 
Springer, G. F. and Callahan, H. J., J. Lab, Clin. Med. 
65: 617, 1965). Thus, such enzyme-treated sheep RBC 
are excellent for absorption, since the removal of natu 
ral antibodies is completely without any effect on the 
mononucleosis antibody. This principle works very well 
in the tube dilution method. However, it is somewhat 
inconvenient since treated sheep RBC are unstable, as 
is papain. This requires new preparations of the absor 
bent for each test day. For this reason this theoretically 
very good test is not widely used routinely. 
The present method is based on the same principle as 

described in the Description of the Prior Art above. 
However, a more advantageous slide modification has 
been developed for the test and the problem of stability 
has been solved. In addition to the greater specificity 
and sensitivity, it is also simplier than the present slide 
tests which are based on the principle of dual absorp 
tion. In this method, a large amount of sheep RBC are 
treated with enzyme. After the treatment, the RBC are 
carefully washed with physiological saline (0.9 weight 
percent NaCl), and then hemolyzed. The hemoglobin 
is removed and a fine suspension is made of the result 
ing stromata. The cells are first treated with enzyme 
and only thereafter hemolyzed, since the cell mem 

5 brane is stretched in the intact RBC and thus readily ac 
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cessible to the enzyme. The fine stroma suspension is 
stable for at least several months especially if an appro 
priate preservative is added, and the suspension does 
not intefere with the final agglutination reaction, since 
the suspension does not contain any cells, 
Since this slide test method is both specific and sim 

ple with good stability of the reagents, it can be used in 
circumstances where there is no convenient access to 
a serological laboratory. It also becomes less expensive 
than the methods with two absorbents. 

SUMMARY OF THE INVENTION 
According to the invention there is prepared an ab 

sorbent which is storageable and suitable for slide tests 
by homolyzing the red blood cells before or after these 
have been treated with a proteolytic enzyme or neur 
aminidase in order to destroy the cells and prepare a 
fine stroma suspension which does not interfere with 
the slide test diagnosis. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

More than two thousand sera from patients with in 
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fectious mononucleosis and normal, healthy persons 
have been tested by this method, and the great specific 
ity and sensitivity has been proved. 
The following reagents are required for the method: 

(a) the blood sereum to be tested, (b) the absorbent, 
(c) sheep blood. 
The serum is removed from the whole blood by al 

lowing the blood to coagulate. After separation of the 
serum from the clot, the serum is heated at 56°C for 15 
min to destroy the complement. 
The absorbent is prepared in the following way. 

Sheep blood is taken into an anticoagulant medium to 
prevent the clotting of the blood. The blood cells are 
washed four times with 0.9 percent NaCl solution, cen 

() 

trifuging the cells between each washing. One part of 15 
washed sheep blood cells is mixed with four parts of 0.9 
percent NaCl solution, and one part of papain solution 
is added (this is prepared by dissolving 1 gram of dry 
papain into 100 mi of 0.15M phosphate buffer, pH 5.4, 
and into this solution, 0.5M cystein is added to activate 
the enzyme). The mixture is incubated in 37°C water 
bath until the mononucleosis receptors are destroyed 
(usually 60-120 min). After this treatment, the blood 
cells are washed several times with 0.9 mg digitonin in 
1 ml of water). The RBC hemolyze, and the resulting 
stromata are washed at least 5 times by centrifuging the 
suspension at 12,000 rpm for 15 min each time. The 
washed stromata are made into a suspension (usually 
10- 20 pecent) in 0.9 percent NaCl solution that is 
buffered to pH 7.2 with 0.02M phosphate buffer. As 
preservative, sodium azine is added in a ratio of i to 
2,000. 
The sheep blood is taken into an anticoagulant me 

dium (e.g. Alsever's solution). 
In practice, the test is performed as follows. One drop 

of the serum to be tested is put on a suitable slide (e.g., 
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microscopic slide). One drop of the absorbent is added, 
and these two drops are thoroughly mixed using a glass 
or wooden applicator rod. After one minute of incuba 
tion at room temperature, a drop of sheep blood is 
added. This is again mixed, and the slide is manually 
slightly tilted each way to further mix the cells with the 
fluids. An agglutination will be seen after 1-2 min if the 
sample contains mononucleosis antibodies. 
What is claimed is: 
1. A method for diagnosis of infectious mononucle 

osis comprising forming an absorbent by treating sheep 
or horse red blood cells with a proteolytic enzyme or 
neuraminidaze in order to destroy the mononucleosis 
receptors, hemolyzing the red blood cells by adding a 
hemolyzing agent, separating the resulting stromata 
from the hemoglobin, and preparing a stroma suspen 
sion from the stromata and diluted saline which suspen 
sion is free from blood cells interfering with the diagno 
sis, and mixing blood serum to be tested, said absorbent 
and sheep or horse blood on a slide whereby if mono 
nucleosis antibodies are present agglutination takes 
place. 

2. The method of claim 1 wherein said sheep or horse 
blood mixed with said absorbent is in an anticoagulant 
medium. 

3. The method of claim I, wherein the red blood ceils 
are washed with diluted saline after the enzyme treat 
nent. 
4. The method of claim 1, wherein an aqueous digito 

nin solution is used as the hemolyzing agent. 
5. The method of claim 1, wherein a preservative is 

added to the stromata suspension. 
6. The method of claim 5, wherein sodium azide is 

used as the preservative. 


